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1. 

This invention relates to testers and indicators 
for high voltages and has particular utility in 
testing and setting Spark plugs of internal Com 
bustion engines. 
The principal object of this invention is to pro 

vide an improved tester and indicator for high 
voltages which may be readily and inexpensively 
manufactured, which is Small in size and readily 
manipulated and carried, which provides a visual 
indication of different voltage values, which when 
used for testing Spark plugs provides a visual in 
dication of strong and Weak spark and Which is 
provided with means for properly Setting the 
Spark gap of Spark plugs. 

Further objects of this invention reside in the 
details of construction of the tester and indi 
cator and the cooperative relation between the 
Cornponent parts thereof. 
Other objects and advantages will become ap 

parent to those skilled in the art upon reference 
to the accompanying specification, claims and 
diaWing in Which 

Figure i is an illustration of the tester and 
indicator of this invention as utilized for testing 
Spark plugs of an internal combustion engine; 

figure 2 is an enlarged elevational view of 
the tester and indicator; 

Figure 3 is a vertical sectional view through 
the tester and indicator; and 

Figure 4 is a sectional view taken Substantially 
along the line 4-4 of Fig. 2. 
The tester and indicator is generally designated 

at if and may be utilized for testing spark plugs 
of an internal combustion engine 2. When 

in use, the tester and indicator O is interposed 
betWeen the high tension lead 3 to the Spark 
plug and ground as indicated at 4. Sufficient 
ground nay be obtained by holding the tester in 
the hand so that it is not necessary to positively 
ground the same as shown. The current is so 
Small, no shocks are felt. The tester and indi 
Cator this utilized provides an indication of the 
Strength of the Spark of the Spark plug . 
The tester and indicator O includes a trans 

parent tube 6 having a closed end T and pref 
erably inade of transparent plastic. A contact in 
the form of a test blade 8 having a shoulder 9 
and a Shank 2) is secured to the end of the tube 
6 by inserting the shank 20 through a suitable 
Opening therein and then riveting over the shank 
as at 2 . In this way, the test blade is securely 
held in the end of the transparent tube 6 and 
also provides an electrical path through the end 
of the transparent tube. The test blade is made 
of metal and is provided with two thicknesses 22 
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and 23, the thickness 22 being .033 inch and 
the thickness 23 being 025 inch. These par 
ticular thicknesses are preferably utilized since 
they represent the best setting for the Spark gap 
of spark plugs utilized in internal combustion 
engines and the test blade is utilized for assisting 
the proper setting of the spark gap. If desired, 
the test blade may have other thickness dimen 
SiOS. 
In order to enhance the appearance of the tester 

and indicator, the end of the tube 6 may be en 
closed in a cap 24 having an opening 25 for re 
ceiving the test blade 8, and the cap 24 may be 
Secured to the plastic tube 6 by Curling the end 
thereof inwardly as indicated at 26. If desired, 
the cap 24 may be omitted. 
Mounted within the tube 6 and abutting the 

peened portion 2 of the test blade 8 is a Washer 
28 having a central opening 29. The washer 28 
is made of insulating material and the opening 29 
therethrough provides a calibrated air spark gap, 
the Spark gap being determined by the thickness 
of the Washer 28. 

Also nounted in the tube 6 and resting on the 
washer 28 is a metallic cup 30 which receives a 
coil spring 3. The coil spring 3 provides an 
electrical connection between the cup 30 and the 
metallic-coated end 32 of an electrodeless 
rare gas tube 33. The other metallic-coated 
end 33 is electrically connected by a coil 
Spring 35 to the metallic-coated end 36 of a 
Second electrodeless rare gas tube 3. The 
metallic-coated end 38 of the second gas tube is 
electrically connected by a coil spring 39 to a 
netallic cap 4) mounted over the other end of the 
transparent tube 6 and Secred in place thereon 
by indenting portions of the cap 40 into the plas 
tic supporting tube 6 as indicated at 4. The 
cap 40 may be provided with a pocket clip 42 so 
that the tester and indicator may be carried in 
a pocket in a manner similar to a pencil or pen. 
Thus a series electrical connection is made from 
the test blade 8 through the Spark gap and the 
first and Second gas tubes to the cap 40. The 
cap 40 provides an electrical contact. The springs 
3, 35, and 39 in addition to providing electrical 
connections, also provide means for holding the 
various elements in proper relation within the 
transparent plastic Supporting tube 6. 

Also mounted in the supporting tube 6 and 
conforming to the curvature thereof and extend 
ing partWay around the inside of the tube is an 
indicator strip 45 which is provided with indica 
tions adjacent the gas tubes 33 and 37. Specific 
cally, the indications show that if only gas tube 
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33 is lit, the spark of the spark plug i is weak, 
and if both tubes 33 and 37 are lit, then the Spark 
of the spark plug i? is strong. 
Throughout a portion of the length of the in 

dicator strip 45 there is provided an internal 
layer of resistance material 46 which may be 
formed by coating the inner surface of the strip 
45 with a conductive paint. The upper end of 
the strip 45 is folded over the edge of the sup 
porting tube 6 and is clamped between the outer 
surface of the supporting tube 6 and the cap 
40. The lower end of the strip 45 is clamped be 
tween the inner surface of the Supporting tube 
f6 and the cup 30. In this Way, the strip 45 is 
securely held in place in the supporting tube 6. 
Further, the resistance material. 46 on the strip 
45 is in electrical contact with the cap 40. The 
spring 35 forming the electrical connection be 
tween the gas tubes 33 and 37 also abuts against 
the resistance material 46 on the strip 45 thereby 
establishing an electrical connection thereto. In 
this: way, the resistance material 46 is electrically 
connected in shunt or parallel to the gas tube 3 
and preferably the resistance value of the re 
sistance material 4S is substantially one-half 
megohm. 

in the use of the tester and indicator C for 
testing sparkplugs, the test blade 8 is subjected 
to the high potential terminal 3 of the Sparkplug 
ft and the cap 4 is subjected to ground poten 
tial: either directly or through the hand and body. 
When the high voltage is applied to the test blade 
f8 and if the voltage is high enough, the current 
jumps the spark gap and by So doing generates 
an' oscillating high frequency discharge which 
lights the gas tubes 33 and 3 in passing to ground 
through the cap 8. Part of the current applied 
to the gas tube 3 is shunted by the resistance 
material 46 and a high potential voltage is, there 
fore required to light the gas tube 37. If, how 
ever, the voltage is lower as the result of a weak 
Spaik, sufficient current will not pass through the 
gas tube 37, whereby only the gas tube 33 will be 
lit. The indications on the indicator strip 45 in 
dicate in connection with the gas tubes 33 and 37 
Whether the spark is strong or weak. 

Ef the test does not disclose a strong Spark, then 
the spark plugs may be removed and the spark 
g3.p...thereof adjusted with the aid of the test blade 
8: until the proper spark gap setting is obtained. 

If the spark gap is set too close, a Weak Spark is 
indicated, and if the Spark gap is too great, the 
spark, plug will misfire occasionally. Proper 
setting; of the Spark gap of the Spark plug is, 
therefore, assured by this arrangement. When 
the tester and indicator is applied to the Spark 
plug: , both gas tubes 33 and 3 light under nor 
malignition Voltage which is usually over 4,000 
volts, peak. If the spark plug is fouled by carbon 
Or, has a cracked insulator, ignition Voitage is 
held down to about 2,000 volts or less, in which 
case, only the gas tube 33 lights. If the ignition 
is shorted to ground by a low resistance carbon 
deposit or other fault, neither gas tube 33 or 37 
will light. 
While the tester and indicator has been dis 

closed particularly in conjunction with the test 
ing, and Setting of Spark plugs for internal com 
bustion engines, it may also be utilized to indi 
cate resonance in radio frequency fields and 
charges of static electricity. 
While for purposes of illustration, one form of 

this invention has been disclosed, other forms 
thereof may become apparent to those skilled in 
the art upon reference to this disclosure, and, 
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4. 
therefore, this invention is to be limited only by 
the scope of the appended claims and prior art. 

I claim: 
l. A high voltage tester and indicator compris 

ing a transparent Supporting tube of insulating 
material, a first contact secured to one end of the 
supporting tube to be subjected to the high volt 
age potential, a second contact secured to the 
other, end of the supporting tube to be subjected 
to ground potential, a first gas tube carried in the 
Supporting tube, means for electrically connect 
sing the first contact to one end of the gas tube, 
a Second gas tube. carried in the Supporting tube, 
means for electrically connecting one end of the 
Second gas tube to the other end of the first gas 
tube, means for electrically connecting the other 
end of the second gas tube to the second contact, 
an indicator strip carried longitudinally in the 
supporting tube and provided throughout a por 
tion of its length with electrical resistance mate 
rial, Said means for electrically connecting the 
first and second gas-tubes also being electrically 
COnnected to. One end of the electrical resistance 
material and means for electrically connecting 
the other end of the electrical resistance mate 
rial to the second contact. 
2. A high Voltage tester and indicator compris 

ing; a transparent Supporting tube of insulating 
material, a first contact. Secured to. One end of the 
supporting tube to be subjected to the high volt 
age potential, a second contact secured to the 
other end of the Supporting tube to be subjected 
to ground potential, a washer of insulating mate 
rial carried in the supporting tube and engaging 
the first, contact to form a spark gap, a metallic 
Cap Carried in the Supporting tube, and engaging. 
the Washer, a gas tube carried in the supporting. 
tube, a Spring for electrically connecting the cap 
to One end of the gas tube, and means including 
a. Spring for electrically connecting the. Other, end 
of the gas tube.to, the second contact. 

3. A high Voltage tester and indicator, compris 
ing a transparent supporting tube of insulating 
material, a first contact secured to one end of: 
the Supporting tube to be subjected to the high 
voltage, potential, a second contact secured to the 
other end of the supporting tube to be subjected 
to ground potential, a washer of insulating...ma 
terial carried in the supporting tube and engag-. 
ing the first contact to form a spark gap, a metal 
lic cap carried in the Supporting tube anden 
gaging the Washer, a gas tube carried in the sup 
porting tube, a Spring for electrically connecting 
the cap to one end of the gas tube, a second gas 
tube. Carried in the Supporting tube, a spring con 
necting One end of the Second gas tube to the 
other end of the first gas tube, and a spring con 
necting the other end of the second gas tube to 
the second contact. 

4. A high voltage tester and indicator.com 
prising a transparent Supporting tube of insulat 
ing material, a first contact secured to one end 
of the Supporting tube to be subjected to the high 
Voltage potential, a Second contact secured to the 
other, end of the Supporting tube to be subjected 
to ground potential, a washer of insulating ma 
terial carried in the supporting tube, and en 
gaging the first contact to form a spark gap, a 
metallic cap carried in the supporting tube. and 
engaging the Washer, a gas tube carried in the 
Supporting tube, a spring for electrically connect . 
ing the cap ito.one end of the gas tube, a second 
gaStube carried in the supporting tube, a spring, 
connecting: One end of the second gas-tube to the . 
other end of the first gas tube, a spring connects,. 
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ing the other end of the second gas tube to the 
Second contact, an indicating strip secured in the 
Supporting tube by the metallic cup and the sec 
Ond contact, and resistance material on the indi 
cating strip throughout a portion of its length to 
be engaged by the spring connecting the first and 
Second tubes and by the second contact. 

EDWARD W. SUNOT. 
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